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INTERIOR LINING COMPONENT 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention refers to an interior lining component, in 
5 particular an inside roof lining, comprising at least one decorative layer forming a 
facing, an intermediate layer covered by said decorative layer, and at least one 
support layer having a comparatively high flexural strength. 

2. Background Art 

Such an interior lining component is provided in vehicles, e.g. on the 
10 inner side of a vehicle roof as a lining of said vehicle roof. In order to be able to 
fasten the lining component to the vehicle roof in a simple manner and to handle it 
easily, said lining component includes at least one support layer which has a 
comparatively high flexural strength and which is pre-formed in correspondence 
with curvatures of the vehicle roof, especially in the edge portions of said vehicle 
15 roof. This support layer has normally applied thereto an intermediate layer 
consisting of a comparatively soft material, over the whole area thereof. This soft 
material is intended to yield, when a passenger of the vehicle comes into contact 
with it, and to cushion respective impacts. For providing the interior lining 
component with a pleasing facing, the intermediate layer has additionally applied 
20 thereto a decorative layer which forms the facing with the side directed towards the 
passenger. 

In the case of interior lining components known in practice it has 
turned out that it is difficult to adapt the support layer to complicated geometries of 
the vehicle roof and especially to curvatures in the edge portions of said vehicle roof 
25 by bending the support layer or by shaping it in a suitable manner. Furthermore, 
the known interior lining components only show a limited acoustic absorption so 
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that they are unable to contribute much to sound insulation in the occupant cell of 
the vehicle. 

SUMMARY OF THE INVENTION 

It is therefore the object of the present invention to improve an 
5 interior lining component of the type mentioned at the start in such a way that an 
improved adaptability to geometries of e.g. the vehicle roof will be possible in 
combination with an increased acoustic absorption. 

In connection with the features of the generic clause of claim 1, this 
object is achieved by the features that the support layer comprises at least one lower 
2l 10 and one upper foam panel which are interconnected by pressing or press-moulding. 

CO The use of at least two foam panels defining the support layer offers 

1| the possibility of providing the respective stiffness of the support layer by means of 

W one f oam p ane i an d a n increased acoustic absorption by means of the other foam 

P panel. The foam panel imparting the stiffness can be thinner than support layers 

S 15 known in practice so that it will be possible to adapt the foam panel more easily 

4* even to complicated geometries without breaking it. In this connection, the 

E predominantly acoustically effective foam panel can be adapted, independently of 

the other foam panel, for optimizing the acoustic effectiveness. A comparatively 

stiff foam panel and an acoustically effective foam panel are in this way essentially 
20 integrated in the interior lining component. For preventing the formation of a 

sound-reflecting boundary surface between the foam panels, said foam panels are 

interconnected by pressing. 

For connecting both foam panels in this respect effectively and 
reliably, the lower and the upper foam panel can be interconnected by pressing 
25 along their whole area of contact. 

Depending on the requirements to be fulfilled, it will be possible to 
implement the foam panels such that they have different material thicknesses. It 
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goes without saying that, in this connection, it is not necessary that each individual 
foam panel has a uniform material thickness, but that it may also comprise areas of 
different material thicknesses, depending on the requirements to be fulfilled. 

One embodiment of the interior lining component according to the 
5 present invention may be implemented such that, in comparison with the upper foam 
panel, the lower foam panel bordering on the cushioning layer has a material 
thickness which is smaller than or equal to the material thickness of said upper foam 
panel; the ratio of the material thicknesses of the lower and upper foam panels can 
be 0.1 to 0.9 and preferably 0.3 to 0.75 in this case. 

10 The lower and thinner foam panel can define the foam panel which 

has a comparatively high flexural strength and which extends over the whole surface 
of the part of the occupant cell oil the vehicle which is to be provided with a lining. 
The upper and thicker foam panel can be implemented such that, in comparison with 
the lower foam panel, it has smaller dimensions and/or a different geometrical 

15 shape, i.e. it will also suffice to arrange the upper foam panel only in areas of the 
interior lining component where there is sufficient space for providing the lining 
component with the upper foam panel; especially in areas having a complicated 
geometry, said upper foam panel can also be omitted. Hence, there will be no 
necessity of pressing the two foam panels such that one thin foam panel is formed 

20 in such areas having a complicated geometry, whereby weight and design 
advantages will be obtained in comparison with the use of only one comparatively 
thick foam panel. 

For producing less sound-reflecting layers in the case of the interior 
lining component according to the present invention and for effectively 
25 interconnecting the two foam panels at the same time, all layers of the interior lining 
component and in particular the foam panels can be interconnected by pressing in 
a one-step technology. 

For stiffening the outer surfaces of the foam panels and for protecting 
them simultaneously against damage, a reinforcing mat can be applied to the back 
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of the upper foam panel facing away from the lower foam panel and/or to the front 
of the lower foam panel facing the intermediate layer. 

In the case of a simple embodiment, a cover fleece can be arranged 
on the side of the reinforcing mat facing away from the foam panel. 

For obtaining a simple structural design of the intermediate layer and 
for connecting said intermediate layer effectively with the support layer, the 
intermediate layer can be formed of a cushioning layer and of a connection layer 
arranged on the cushioning-layer back which faces the lower foam panel. 

For forming the support layer from a plastic foam having a compact 
outer skin, the foam panel can be formed of polyurethane or the like. 

For simplifying the production of the support layer, the upper and the 
lower foam panel can consist of the same material. 

For permitting variable properties Of the foam panels according to 
their functionality (stiffness/acoustic effectiveness), the lower and the upper foam 
panel may have different porosities. 

The cushioning layer can preferably comprise a flexible soft foam 

layer. 

In order to be able to connect the foam panels to one another and, 
especially in the case of the one-step technology, also the foam panel to the 
respective reinforcing mat or cover fleece, connection layers, in particular 
polyurethane adhesive layers, can be arranged between the individual foam panels 
and between the foam panels and the reinforcing mats. When pressing is carried 
out according to the one-step technology, the adhesive of the respective connection 
layers will penetrate through the reinforcing mats into the cover fleeces and into the 
foam panels and will thus form the firm composite after curing. 
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The cover fleeces can be a PET fleece or a PE/PET composite in 
accordance with one embodiment according to the present invention. 

The reinforcing mats can be produced from glass and/or natural 

fibres. 

5 The back of the interior lining component facing the vehicle part to 

be lined may additionally have a barrier foil applied thereto. 

The above objects and other objects, features, and advantages of the 
present invention are readily apparent from the following detailed description of the 
best mode for carrying out the invention when taken in connection with the 
10 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, a preferred embodiment of the present invention is 
explained in detail making reference to the enclosed figures in the drawing in 
which: 

15 FIGURE 1 shows a top view of an interior lining component 

according to the present invention; and 

FIGURE 2 shows a section along line II-II of Figure 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 shows a top view of an interior lining component 1 according 
20 to the present invention, said interior lining component defining an inside roof 
lining 2. In Fig. 1 said inside roof lining 2 is visible from the side which would 
face an underside of the vehicle roof in the installed condition. 
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According to Fig. 1, the inside roof lining 2 comprises a lower foam 
panel 7 and an upper foam panel 8 arranged on the lower one. In Fig. 1, the back 
12 of said upper foam panel 8 is visible, said back 12 having applied thereto a 
reinforcing mat 1 1 with a cover fleece 20. The upper foam panel 8 differs from the 
5 lower foam panel 7 with regard to its dimensions and its geometrical shape. The 
lower foam panel 7 extends beyond the upper foam panel 8 on all sides thereof 
whereby projecting areas 18 and 19 are formed. These projecting areas are adapted 
to be associated with bends or curvatures of the vehicle roof, that is e.g. with areas 
of the vehicle roof where said roof bends towards the doors and windows. 

10 In one of the projecting areas 18, an opening 17 is formed in the 

interior lining component 1, the upper foam panel 8 ending in spaced relationship 
with said opening 17. The opening 17 e.g. serves to accommodate a roof lamp of 
z*l the vehicle. 

Fig. 2 shows a section along line II-II of Fig. 1 in an enlarged, 
15 exploded view. 

tzt 

pf The lower and upper foam panels 7,8 form a support layer 6 having 

4l a comparatively high flexural strength. This support layer 6 provides a sufficient 

III increase in the roof buckling resistance provided by the inside roof lining 2. 

The lower foam panel 7 has a material thickness 9 and the upper 
20 foam panel 8 a material thickness 10. The material thickness 9 is smaller than the 
material thickness 10, the ratio of said material thicknesses being 0.1 to 0.9 and 
preferably 0.3 to 0.75. In the case of other embodiments the material thickness 9 
can also be equal to or larger than the material thickness 10. 

The back 12 of the upper foam panel 8 has applied thereto the 
25 reinforcing mat 15 and the cover fleece 20. A comparable reinforcing mat 1 1 with 
a cover fleece 20 is also applied to the front 13 of the lower foam panel 7. The 
reinforcing mats 11 are formed of fibres and the cover fleeces 20 are formed of PET 
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or of a PE/PET composite. The reinforcing mat 15 and the cover fleece 20 can 
each extend over the whole surfaces of the foam panels 7,8. 

Since the thinner foam panel 7 and the thicker foam panel 8 are 
interconnected by pressing in a so-called one-step technology, no boundary surface 
5 which would serve as a sound-reflecting layer will be formed between the two foam 
panels, whereby the acoustic absorption in the support layer 6 will be improved. 

The front 13 of the lower foam panel 7 is connected to an 
intermediate layer 5 consisting of a cushioning layer 22 and a connection layer 21 
via the reinforcing mat 11 and the cover fleece 20. The cushioning layer 22 is 

10 formed of a flexible soft foam layer 16 and the cushioning-layer side facing an 
occupant cell of the vehicle is provided with a decorative layer 3 consisting e.g, of 
a decorative material and forming a suitable facing 4. The intermediate layer 5 may 
also be applied only to subareas of the front 13, according to requirements. The 
back of the interior lining component 1, which faces the vehicle roof, may 

15 optionally have applied thereto a barrier layer 23 . 

The various adhesive or connection layers are e.g. polyurethane 
adhesive layers. When the interior lining component is pressed in one-step 
technology, the respective adhesive will penetrate through the reinforcing mats into 
the cover fleeces and also into the foam panels and, after curing, it will form the 
20 firm composite. 

While the best mode for carrying out the invention has been 
described in detail, those familiar with the art to which this invention relates will 
recognize various alternative designs and embodiments for practicing the invention 
as defined in the appended claims. 
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